The most popular tool used in the industry for monitoring a process is the Shewhart control chart. The major disadvantage of the Shewhart control chart is that it is not very efficient in detecting small process average shifts. To increase the sensitivity of Shewhart control charts to small shifts additional supplementary runs rules has been suggested. In this paper we introduce and study the modified m r / control chart which has an improved sensitivity to small and moderate process average shifts as compared with the standard Shewhart X control chart and corresponding control charts proposed recently in the literature.
I. INTRODUCTION
The most efficient procedure in statistical process control for monitoring a manufacturing process is the control chart. The Shewhart X control chart has been the most popular control chart for monitoring the mean of the distribution (usually a normal distribution) of a quality characteristic of the items produced by a certain process. The standard Shewhart control chart utilizes "three-sigma" control limits (corresponding to 0.27% of false alarms) and indicates an out-of-control signal (shift of the process average) if a single point falls beyond the control limits. Alternative to Shewhart control charts are the CUSUM and EWMA control charts (see, e.g. Montgomery [6] ).
However, these control charts have not been widely adopted due to their difficulty of use in comparison with the Shewhart control charts which are very easy to design and to interpret.
It is known that Shewhart control charts are efficient in detecting quickly medium to large shifts of the process average, but are insensitive to small shifts. To increase the sensitivity of Shewhart control charts to small shifts additional supplementary runs rules has been suggested and studied (Page[8] , Western Electric Company [12] , Roberts [10] , Bissell [1] , Wheeler [13] , Nelson [7] , Champ and Woodall [2] , Palm [9] , Shmueli and Cohen [11] and references there in). Traditionally, the performance of a control chart is evaluated by the average run length (ARL). For a specified control chart and a given process average shift ARL is the average number of points plotted on the chart until an out-of-control signal is obtained. Also the waiting time distribution until the occurrence of the signal is called run length distribution. The ARL value associated with a zero (resp. non-zero) process average shift is called in-control (1/1 scheme) for process average shifts as large as 2.6 standard deviations from the mean. In the same direction, Khoo [5] proceeded to a simulation study of the ARL performance of the Table 1 ). The bold faced ARL values give the lowest ARL value for every process average shift. Since the ARL, as a single parameter, does not contains all of the information on the run length distribution, the standard deviation (SD) of the run length distribution is also given in parentheses . Since the run length distribution is a highly skewed distribution with a right tail which decreases slowly for small process average shifts, practitioners are more interested in percentiles of the run length distribution (see, Palm [9] ) than in the ARL. Therefore, in Tables 2 -4 C control chart.
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